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HERMES Azimuthal Asymmetry and Transversity!

Observations

e Azimuthal asymmetry observed at HERMES in
ef — e'wX with target polarization parallel to
lepton beam.

-li |
8 ¥ + .

e ———s—
A | — N . T e e S ——
[T ] [T as ni oE (51 [: 1] o 1
z x P iGeV)

Note approximate with u-quark dominance. Should be
(ol 2:1:0. Data show ="

R.L. Jaffe EIC Workshap, BNL, February 28, 2002 13
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e Classic k x p-3, asymmetry inp, p —m X
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E704 at Fermilab

e In QCD both these asymmetries are
twist-three effects, expected to vanish like p | /\/3

Nevertheless both are strikingly large. Unusual
among twist three effects (for example go) which
are usually hard to find.

¢ Concentrate on HERMES asymmetry here,
although similar analysis applies to E704.

R.L. Jaffe Beljing 3rd CPPS, October 2001 6
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(JUARK PROPAGATOR
momentum dependent mass function

| i
| a

Mip'y = Bia" W) [eav)

.

.
{
:

siiiml 5yl g wil il
10’ -d 10 1o’ 10’
' [GeV]
e Explicit chiral symmetry breaking
12

)'.\‘m 1 Tm:EE-ENf

M(p®) ~ —
(s

e Chiral limit

Iargé—pi ETTETm — (49

YN

lqco

M (p*)

e /v and gy = are renormalisation-point-invariant

(PM & Roberts, PRC56, 3369 (1997))




Apgrsximatony
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[DRESSED QUARK PROPAGATOR
e Dynamical chiral symmetry breaking

e Confined quark propagators: no mass-pole

e Current masses: 5.5 MeV (u/d) and 125 MeV (s)

e Constituent masses: 400 MeV (u/d) and 580 MeV (s)

USE quark propagator compared to lattice results simulations

- 1 B Z(p?)
S(p) = i pA(p?) + B(p?) i p+ M(p?)

I L I
| — Chiral DSE, <G, ., = +0.281 GaVy’
o LaRire-000, Chiral Extmpodation

i\ .
g .
Vi |

i T P PP

| I | l i |
1 2 3 4

p (GaV)

Lattice date Lattice2002, thanks to Patrick Bowman

see also Bowman, Heller, Williams, hep-lat/0203001
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PI1ON ELECTROMAGNETIC FORM FACTOR T, Tledy

(PM & PCT, PRC61, 045202 (2000))

2 P, Fr(Q?)

d&
N. Tr[[™ Sil, ST §]

BSE vertex: ry = 0.68 fm
expt.: re = 0.663 &+ .006

BSE solution
=== Hall-Chiu Ansatz

+=-= bans variox




RESULTS FOR ELECTROWEAK PROCESSES
IN IMPULSE APPROXIMATION

Pseudoscalar charge radi

expl
r2 0.44 fm*
re. 0.34 fm?

4o -0.054 fm?

~ 1~ transition
oy 0.50

r2.. 0.42 fm*

Weak K3 decay
Ay(ed) 0.028

['(Ke3) 7.6 -10° s~
[(Kys) 5.2 -10% s~

Vector meson radiative decay

Gon- [ Mp 0.74 GeV ™!

(- W 2.31

g;.;'*+j{+.r.fmf{* 0.83

gHtDKU..T;mH' 123
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